Neuroprotective effects of (24R)-1,24-dihydroxycholecalciferol in human neuroblastoma SH-SY5Y cell line.
The active form of Vitamin D(3) has been reported to prevent neuronal damage caused by a variety of insults, however, it may also induce undesirable hypercalcemic effects. In the present study, we evaluated effects of (24R)-1,24-dihydroxycholecalciferol (PRI-2191) on hydrogen peroxide- and excitatory amino acid-induced neuronal damage in human neuroblastoma (SH-SY5Y) cell line. Exposure of SH-SY5Y cells to N-methyl-d-aspartate (NMDA; 5mM), kainate (0.2mM) and hydrogen peroxide (0.1-1mM) significantly enhanced lactate dehydrogenase release. Furthermore, the neurotoxic effects of hydrogen peroxide was dependent on c-Jun N-terminal kinase (JNK)- and p38- mitogen-activated protein kinase (MAPK) activity. Both secosteroids at nanomolar concentrations inhibited neuronal damage, but their efficacy varied depending on the toxic agent. PRI-2191 was equipotent as 1alpha,25-dihydroxyVitamin D(3) in protecting SH-SY5Ycells against NMDA toxicity, and had stronger effect against hydrogen peroxide-induced damage, but was less efficient against kainate-induced injury. The obtained results suggest potential usefulness of PRI 2191 in the treatment of neurodegenerative diseases.